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The function <ï>(y) is called the Fourier-Stieltjes transform of the measure <j>. It is easy to see that every Fourier-Stieltjes transform is bounded in absolute value by ||<p||, and that it is uniformly continuous. It is also known [ll, pp. 121-122] that the class of FourierStieltjes transforms is identical with the class of complex linear combinations of continuous positive-definite functions on G*. It is natural to examine those groups G for which every bounded, uniformly continuous complex function on G* is a Fourier-Stieltjes transform, since many difficulties in studying measures 0 are obviated when this is the case. We shall show that the only groups for which this holds are finite, so that the impossibility of representing the space of measures tj> as the space of all bounded uniformly continuous functions on G* appears as a necessary concomitant of all Fourier-Stieltjes analysis for infinite groups. A reader of [lO] and the present note will be aware of our debt to I. E. Segal, whose paper [lO] has suggested the problem here solved and also parts of the proof. If G and G* are as in §0, and if every function in 3I(G*) is a Fourier-Stieltjes transform, then G and G* are finite.
1.3 Theorem. If G is an infinite locally compact Abelian group, then the set of Fourier-Stieltjes transforms which lie in 3l(G*) is a dense set of first category in 31 (G*), metrized by the uniform norm.
1.4 Theorem. Let G be a locally compact Abelian group satisfying condition 3.1 below. Let <b be a bounded Radon measure on G. Let {x"}^°"i be the inecessarily countable) set of points in G for which <t>i{xn})?£0. If the measured-2~2n°-x <t>({xn})ez" is not zero, then the Fourier-Stieltjes transform /gÍV, x)c¡4>ix) is not almost periodic. 3. 4 We note in passing that locally compact groups exist for which 3.1 fails. The group R¿ formed by the discrete additive real numbers is such a group. Any sequence {-4"}"_i of compact subsets of Ra consists of finite sets, and the union U"_i An is countable. For any countable set, a Hamel basis argument can be applied to show the existence of a character x of Ra which is not identically 1 on Rd but which is identically 1 on the given countable set. Thus lxmn^i\/ßiAn))JAnxiy)dy = \ for this character, but Af(x)=0. 4. The general case. We now aim to reduce the general case to the case treated in §3. To this end, we establish a useful fact of some interest on its own account.
4.1 Theorem. Let L be any locally compact Abelian group and let H be a closed subgroup of L. Then any continuous almost periodic function on 77 admits a continuous almost periodic extension over L.
The Bohr compactification bL of L can be identified with the group of all characters, continuous or discontinuous, of the group L*, which is the group of continuous characters of L. Since 77 is a closed subgroup of L, the character group of 77 can be identified with the quotient group L*/A, where A is the group of characters of L which are identically 1 on 77. The Bohr compactification bH is therefore the group of all characters, continuous or discontinuous, of the group L*/A. This is the group of all characters of L* which are constant on cosets modulo A. It follows that ¿»77 is a compact subgroup of bL. Every continuous almost periodic function on 77 has a unique continuous extension over ¿>77. Every continuous complex function on ¿•77 has an infinite number of continuous extensions over bL (since ¿»77 and bL are compact, and therefore bL is normal and ¿»77 is closed in bL). For every continuous function on bL, the contraction of this function to L is almost periodic. This proves the present theorem. and ak = 0 otherwise, we have 5Zï__n akeikx= XXi (1/&) sin &#, which is bounded in absolute value for all » (see, e.g., [5, p. 29] ). However 2~L*--n akhik) = 2~lk-x 1/k, which is unbounded. 5 .2 By similar reasoning, if fit) is any continuous bounded function on the line R such that fit) = 1 for t >A and fit) = 0 for t < -A, for some A>0, then fit) cannot be written as /"*eilxd4>ix) for any bounded Radon measure <j> on the line.
5.3 Let pit) be a continuous periodic function on the line whose Fourier series does not converge absolutely. Then p is a continuous almost periodic function which cannot be written as fl"eUxd<bix), as Theorem 1.5 shows.
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